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COMS ID No: SMBI>00688319 Received by IP Australia: Time (H:m) 18:00 Date (Y^-d) 2004-03-30 



03 *04 TOE 17:44 FAX 8X2p92S691X 



GRIFFITH HACK 



- lA - 
COMPOSITION 

, FIEID OF THE INVENTION 

5 Tbo present mvphtion relates tx> ptiaimaceuiical compositions for the treatment of 
inBamniatory conditions^, and the use of sudh compositions fbr the tuBatment of 
iiiflamm<itory conditions in bxmians or amm^}^. The compositions of the present 
inveitition contain e complex comprising a metal ion and a carboxylate ligand having 
anti-inflammatoTy acti<^n- 
XO . 

BACKGROUND 

Non-steroidal anti-inflammalory drugs (NS AIDs) are used in the treatment of a 
variety of inflammatory conditions in hrnnans and animals, NSAIDs are used to treat 
1 5 inflammatoiy conditions including rheumatoid arthritis, osteoarthritis, acute 

musculoskdc^ disorders (sach as tendonitis, sprdn$ and strains), low back pain 
(commonly referred to as lumbago), ai^d inflammation^ pam. and edema following 
surgical or nort-surgical proceduios. 

2 0 However, many NSAJOOs canse advearse efTects in hnmana and animals, parUcnlarly 
adverse gastrointestmal ^ects* For example, indomethacin is aNSAID and is 
efFectiye in treating inflanm)aU»y conditions in humans and animals. However^ 
indometbacin can cause severe adverse gastrointestinal effects in humans and animals, 
particularly when administered orally. In humans, indomethacin can cause 

2 5 ulcerations in the oesophagus^ stomach, dupdenum and intestines^ and some fatalities 

have been repotted* In dogsf^ indomettaadn causes fatal gastrointestmal 
haemonhaging. These adverse ejQEeota have limited tiie use of many NSAIDs. 

It has been found that for many NSAIDs, metal complexes of the NSAID cause less 

3 0 adverse side eJSects, and result in increased uptake of the drug, compared to tibe firec 

NSAID. 

For example, the oral administration of the CnCEO complesx of indomethacm his(N,N- 
dime1hy1foimamide)teiraWs-^-(0,O^Indo)dicopper<^ complex 
3 5 ([Cu2(Indo)4(DMF) J) has been found to cause less gastrointestinal toxicity than 
indomiethacm; and it has been claimed titat the complex has increased anti- 
inflannDcnatory activity compared to indomediacin. The medbanism of the reduced 
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gastrointestinal toxicity has not been elucidated. However, it is believed that it is «t 
least in part due to the complex being more lipophilic than indomcthacm. which leads 
to greatcsr absorption of the complcsjc. 

5 Coirtpofiitions containing this complex sold under Oie nmie Cu-Algesic have been 
Tiscd in vetcrinpry practice in Av^ttaUa, New Zealand, South Afiica and plher 
countries. These compositions are hi the fonn of a tablet or a paste. 

The Cu^AIgesic tablets comprise 2 mg of the eomplex and the esccipients dextrose 
10 (24.8%), cellulose (35%), maize starch (25.6%). magncsimn stearate (4-27%). Tixosil 
(a silica based flow enhancing agent) (4.27%) and purified starch (4.27%), where the 
pex^entagcs are pojccentages by weight of the composition. The Cu-Algesic paste 
composition comprises 200 mg/5 g of the complex dispersed in a gel (the g^l 
consisting of caibopot™ (carboxylvinyl polymer) (1%), Nippasol M («-propyl-4- 
15 hydroxybenzoate^ a preaervative) (0.5%), adjusted to pH - 7,0 by addition of NaOH 
solution (8.5% w/v) and water, where the percentages are percentages by weigjat of 
the composition). A similar paste formulation contaming the complex 
[Cu2Ch3ido)4(OH2)2] has also beeu used for the treatoient of inflaramatoty conditions m 
animals. The Chi-Algesio tablets and the Cu-Algesic paste have been admim 
2 0 orally to dogs without causing fatal gastrointestinal haemoirhaging. 

However, it has been found that while compositions containing metal complexes of 
NS AID$ generally cause less adverse gastrointestinaL effiscts than compositicais 
containing the ftee NSAID, such compositions often still cause some adverse 
2 5 gasttointestinal effiscts. 

In addition, it has been found that some compositions containing metal complexes of 
NS AIDS, including the Oi-Algesic paste, are associated with variable amounts of 
adverae gastrointestinal effects dq^ending on the batch of production and the storage 
30 time prior to use. 

It would be desirable to provide a composition containing ametal complex of a 
NSAID that causes less adverse gastrointestinal effects than prior art compositions 
containing the fsee NSAID or prior art compositions containing the metal complex of 
35 the NSAID. 
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The oomplax [Cu2(Indo)4(DMF)2] included m the Cu-Algesio tablets and Cu-Algesic 
pasta contains the ligand T/^iV'-^methylformainide (DMF). This ligand is toxic to 
humans and animals, and irritates the ^yes, skin and iicsplnaitory S3^teni, causes 
naxu^a, vomiting and colic, liver damage, hepatomegaly, hypertension and itennaiitis. 
5 Due to the to3{;iciiy of DMF, the regulatory authorities responsible for approving 
wt^rinary and pharmaceutical compositions for in Amtralia and other conntries 
do not, or are leJuctant to, approve compositions containing DMF for vctoiitiary or 
phaimaceutical use. 

10 SUMMARY OF THE IISrVHTO^ 

The present inventors have found that the adverse gastrointestmal effects observed 
with the prior art ooniqpositiona containing metal complexes of NSAIDs are at least in 
part caused by fiee NSAID tieleased Sxm the con^lex during the preparation of the 
IB composition* the storage of the oomposition ^d/or when the compodtion is 
administered to a human or animal patioit. 

Tn a first assract^ the f^oat inv<»!txon pifovides & phantnaceultcal composition 
comprising a metal conq>lcx of a caiboxylai«i having antt-infllammatory activity in a 
20 phdrmaceutically acceptable camer^wherem 

(1) thfe composilion has a colloidal structure, or forms a colloidal structui^ when 
administered to a hum^ or animal^ or is unmiscible with water; 

(2) more than 80%, preferably more than 90%, and mote preferably more than 
95%» of the total amount of the carboxyjate having anti-inflammatoiy . 

25 activity in the composition is present as part of a m^tal complex; and 

(3) less than 10% of the carboxylate having anti-inflammatory activity 
complexed with the metal dissociates ftt>m the metal over 12 months when 
the composition is stored in the absence of lij^ aft room tenqpe^ (18 to 
25«C); 

3 0 but excludhsg compositions comprisinig a comptex containing the ligand DMF. 

P^fersibly less than 10% of the carboxylate having anti-inflammatoiy activity 
complexed with tine metal dissociates from themetal over 18 months, more preferably 
less than 5% over 1 8 months, and most preferably less than 5% over 2 ycais, when the 
3 5 composition x$ stored in the abscaioe of light at mom tempex^ture. 
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m a second aspect, the present invention provides a method for treating an 
inflammatory condition in a hwian w animal, the method comprising admimstering 
to the human ot anhnal a teq>cuticaUy eSsctive «««Mmt of a composition accorfing 
to the first aspect of the present invention. Ite animal may, for example, he a dog. a 
5 cat. 9 cow. a horse, etc. The composition may be administered orally, topically, by 
imetstion, by suppository, inhalation or by some other route. 

BRIEF DESCRTPTlpN OF THE DRAWINGS 
XO Wgnrel, Gastric mucosal nlcemgenic effects in tats after oral administration 

of SQlid-stete IndoH (lOmgkg-*), [iCu2(todo)4L2] (L=DMF. Sample M; OH2. 

Sample F, 11 mg kg"'), MCT pastes of SampleF and SampleM[Cu8(Ihdo)4l<»] 

CL=DMF, Sample MjOHa. Sample F. 11 mg kg-'), and a caibopol paste of 

Sample F [Ctt2<Indo)4COKb)al (1 1 mg kg"'). Data are presented as the means ± sem 
15 (mm') between four rats pertreattnent group. A significant difference is found 

between the treatment group and control (P < 0.05(*). P < 0.01(**), and 

P < 0-001(***)). 

F^are2. Mucosal ulcerogenic ejects in rats after oM admimstration of solid- 
20 stateIndoH(lOmgkg-'),ta»2()tado)4^](L = DMF,SarapleM;OH2.SampleF, 
1 1 mg kg*'), MCT pastes of Sample F and San^)le M [Cu2Ctado)4l«] (1.- DA4P, 
Sample M; OHa,SampleF, U mg kg"*), in the smalUntestino. Data are presented as 
the means ± sem (mm*) between fcur rats par treatment g/xmp. A significant 
diflfertiice is found between flie contxol and treatment group (P <: 0.01(**)* 
25 P<0.001(«**)). 

F^ure 3. Anti-inflammatory effects after oral adminiatraiion of a carbopol 

paste of Sample F([Cu2(h>do)4(OHi02Kll mg kg"*)) on edema fonnatioa induced in 
rat paws by caiiageenan compai«d to controls. Data are presaited as the means 
3 0 (+sem) of paw diameter change (Amm) deteraiined over 5 h between three rats pw 
treatment group. A significant diflBsrencc was feund between the control and oaxbopol 
paste ti«atmcnt animals CP < O.OOl (•♦*)). 

Figure 4. Anti-mflammatory effects after oral administration of an MCT paste 

3 s of Sample F ([Cu4(llndo)4(OH2)2l (1 1 rag kg"')) on edema formation induced in rat 

paws by canageenaa cSompaied to controls. Data arc presented as the means (±sem) of 
paw diameter change (Anun) determined over 5 h between Hkob rats per Heatment 
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group. A significant difference was found bctweoxi til© conttol and MCT past© 
trealmeat aiiitnals at F < 0.05 

Figure 5- Anti-inflarmnatpry effects after oral administration of IndoH 

5 (Sample 1 (10 TOg kg^^)) In CMC (2%) solution on edema fozmatioa induced in rat 
pfxm by caixagcenm compared to couttols. D^ita awj presented as the means (±$em) of 
pw diamotear ch^ge (Amm) dcte^ined over 5 h between three rats per treatment 
group. A significant diSbrenee found between the control and MCT paste 
treatment animals at P < 0.001 (•••*♦). 

10 

Fisure £. Plot of the % inhibition after oral admimsiration of solid-state 
Sample I (IndoH (10 mg kg"*)) and m MCT and caibopol paste of Sample F 
(tCu2(Ihdo)4(OH2)2l (1 1 mg kg*^)) on rat paw edema foimalion induced in m paws 
by carrageenan. Data are presented as the means (± sem) of % inhibition in paw 
1 5 diameter dctennmed over 5 b between three xats per treatment gsoup relative to a 
control group. No difierances were found in the % inhibition of edema between the 
treotmcDt gix^ups at P > 0.05. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

The metal complex of a carboxylate having antii-inflammatoiy aistivity Cihe metal 
carboxylate complex'") may be any complcot con:5)rising at least one metal ion and at 
least one carboxylate ligand having anti-inflammatory activity. Ibe metal carboxylate 
complex may contain oxto or more carboxylate Uganda having ana-inflammatory 
2 5 activity, and may contain one or more other ligands- Th^ cott5>o$ition of the present 
invention may comprise amixture of two or mot© difierent carboxylate 
complexes. 

Typically the carboxylate having anti-inflammatory activity ib a NSAID. Typically 
30 the metal is Cu,Zn, Co or Ni, preferably <X 

Examples of copper complexes of NSAlDs include: 

Copper-NSAID Complexes. 



Compoaad Structure 

[Cua(Asp)43' 

Dimer 
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[Cu(Asp)2)^li ' whero each L is independenfly selected and 
is bcn2dmi(Ja2:olc» 2-melliylbenziinidazole, metromdazole^ 
2-^methyl2inida2ole, l^'-dimc^yfimidazole, pyridme, 3-* 
picolixie^ 4-picoIme» imidazole, l-methyltmidazole, 
dielhylaxun^ nicotinatmder^ or AT, JNT^limclliylsulfo 

[CU2(Sup)4(OH2)2]" 

[Cu(ToI)2(j)yridirie)2] 

[Cu2Crol)4(dni50)2]'''' 

[CuCN?¥i)a(Ryiidiiie)2]^ 

[Cu2<Nap)4(dniso)d*^ 

[Cu(Ibu)2(pyridirie>j] 

[Cu2(Ibu>4(dmso>,]^ 

f Cuabu)a(iinidazQli5)2] * 

[Cii2<lB)u>i(cafiMne)d ^ 
[Ox20n>u)4(metramda2)Ole)2] ^ 

[Ca20Flufcn)4l<»],* where each L is independently selected 
and ifi oafifeine or papaverine. 

[Cu(FIiifen)iL2] * wher© each L is independently selected 
and is nicQtine, nicotinamide or iV'^'^ethyMcotinamide. 

[Cii(Kif)2L2]/ where each L is indepMdcndy selected and 
is 3-pyridyImethanol, or water. 

[Cnz(I«f)4(&nao)s]^' 

[Cugt(rndo)4U]/ where each L is independently selected and 
is watcgr, AyV-dhnetbylacetaniid^ iV-nieftiyl.2-pyiTOlidone, 
tetrahydrofiiran, acetonitrilc^ acetone^ or d]mcd:or)5ulfoxidc 



Monomer 



Dimer 

Dimer 

Monomer 

Dimer 

Monomer 

Monomer 

Dimer 

Monomer 

Monomer 

pimer 

Dimer 

Dim^ 

Monomer 



Monomer^ Polymer 

Dimer 
Dimer 
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ECu2(Dic)4L2i * where each L is independOTtly selected and Efejer 
is ethaooly dhxiefhylsulfoxide or methanol 

whexB 

^ Aspirin = 2-acetylsalicylic »cid (AsaH); 
^ metronidazoJe «^ 2-me1hyl-5-mtrobai:fciittida2»tei 
5 ^ SupioJfan « G+>a-<rac^yl-4-(2-thifinyl-^arbonyI)pbe^^^ acid (SupH); 
Tohnmtin = 1 -methyl-5-(p-toliioyl)-lj(y-pyi^ add (TolH); 

* dm$o -« dimethylsulfoxide; 

^ Naproxeai= 6-methoxy-^-meihyl-2-naphlhalen acid (NapH); 
^ Ibuprofen = (+)-a-in6thyl-4»(i50propylmethyl)be)a^ ^id (IbuH); 
10 * FlufOTamic Acid - iNr-lrifIiu>romethylphenyl)anlhxamUc acid) (FlnfcnH); 

^ Niflumic Acid =^ 2^3-trifluo]x>methyl)ph€siiyl^iQo)-3*pyndine^ acid 
:(NilH). 

Indometfaacin - l--(4-cblombe^n^6yl)-5-me^)0xy•-2-methy^lH•-L^^ add 
(IndoH); 

X5 * Diclofenac « 2-[2, 6-diohloiophenyl)aiiuno]phenyl acetic add (JWcH); 

A new cc?roplex of Cu with a NSAID, lCu(tcnox)a(py)al.EtOH, is described in Moya- 
Hemandez MR, Medcsros A,. Domingaez S, et al., Spedation study of the and- 
inflammatoty drug tenoxicam (Htenox) with Cix(IS): X-tay ctj^al structure of 
20 [Cu(tenox)2^y)2].Bi;OH, J. fooxg. Biochem. 95 (2-3): 131-140, June 1, 2003* 

Aprefeixed complex is [Oi2(Indo)4^^ 

crystal! jaation. The number of 'watans of ctystaUisatton will vaiy depending on Hxt 
technique used tQptepate the com|»lexy and i$ty^^ 1 fioS. 

The metal caiboxylate complex may be prepaved by methods known in the art For 

2 ^ example, Cu(U) complexes with indometbadn m^y be prepared b& described in US 

patent no. 5,466,824 or as described in Anfi-inflammatory Dinuclcar CoppexCD) 
CSomplexes with IndomeOiacin. Synthesis^ Magnetism and EPR Specttx>scopy; 
Crystal Structure of the iViiV-Dimethylfonnamide Adduct. Weder, J. E,; Hambley, T. 
W.; Kennedy* B. L; Lay, P, A-; MacLachlan, D.; Biamley, R.; Delfs, C P.; Murray, 
30 K, MoubaiaW, B.; Wawck, B.; BifSn, J. R.; Regtop, H. L. Inorg. Chem. 
,38, 1736-1744. 

In some embodiment^ the composition has a colloidal structure. In some other 
embodiments. i^ compp^ition is fi^miulated ^ucfa that when the compoaition is 
administered to a human or animal body by the intended route of administration, a 

3 S composition having a colloidal structure is foxmed. Such a con^sition typically 
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forms a compQsition having a colloidal structure whca thft compoaition contacts an 
aqueous biological fluid in the human or animal body, for example, on contact with an 
aqueous fluid in the digestive tract, 

A comjposition has a colloidal structure if it comprises a colloidal system. A colloidal 
S system is a system in which particles of colloidal size of aiiy nature (e.g, solid or 

liquid or gas) are dispersed in a continuous phase of a difJrerent composition (or state). 

Various colloidal systems are known and some of these are smnrnarised below: 



Form of the 

colloidal 

particle 


Form of the 
oontinoous phase 


Type of colloidal system 


liquid 


Gas 


Liquid ^lerosol 


Oas 


liquid 


Foam 


Liquid 


Liquid 


Emulsion 


SoUd 


Liquid 


Sol/suspension/hydrosol in water 


Micelles 


Liquid 


Mioelle solution 


Liquid 


SoUd 


Solid emulsion 



The composition of the pieaent invention xnay comprise any of the colloidal systems 
referred to above. In preferred embodimentSp the composition comprises micelles in 
10 an aqueous carrier or is sn oil«in-watcr emulsion, or foims micelles or an oil-in-water 
emulsion when the con^osition is administerDd to a human or animal body. 

Without wishing to be bound by theory, it is believed that die colloidal structure 
protects the metal carboxylate complex fiom interactkm with acids or other 
compounds which would otherwise interact with the complex to cause the complex to 

X B dissociate, thus reducing the amount of the complex that dissociates to fonu free 
carboxylate. In some ejmbodiments of the present invention;, the composition has a 
colloidal structure. It is believed that during storage of such a composition^ the 
colloidal $iructure rodoces the extent to which some compounds present in the 
composition are able to interact with the con^>lex to cause Ae complex to dissociate. 

2 0 Similarly, it is believed that when such a composition is admiiustered to a patient, the 



COMS ID No: &MBI-00S8S319 



Received by IP Australia: Time (H:m) 18:00 Date (Y*M«d) 2004-03-30 



03 '04 TOE 17:46 FAX 61299265911,. GRIFFITH HACK ©015 



9 - 



colloidal structure limits the extent to which some cornpounds that comis into contact 
with the (x>mpQsitioaafter itisiidimnistcred. e.g, compoimdspr^crtt in stomach aoxd 
for corapuaitions administered oially, are abl« interact with the complex to g^usc 
thccoinplextodifisociatcbefoi^itis^soibed through to^ In 
5 BQjne other embodiments of the present mvention, the composition does not have a 
colloidal structure but formulated such that when the composition is administered to 
a human or animal body by the intended route of admimstni^^ 
isfomied. It is bcttcved that the colloidal fltnictnre formed when the compos 
administered limits the extent to which some compounds that come into contact with 
XO the composition after administration, e.g. compoujods preseat in stomach acid for a 
composition administered orally, are able to interact with the complex to cause the 
complex to dissociate. 

In some embodmients, the composition is immiscible with water> and is thus 
humisciblc with aqueous biolo^cal jQuids. Witiiout wishing to be bound by theory, it 
15 ii$ believed that when such a composition is adminiatcrcd to a human ox animal,, the 
immiscibility of the composition with aqueous biological fluids limits the extent to 
wMch some compounds that come into contact with the con](x>sition after 
administration are able to interact with the complex to cause the complex to 
dissociate. 

20 fa some embodiments of the present invention, the compo^dfion comprises micelles in 
an aqueous carrier-^ or is in the form of an oil-in-water emulsion. When such a 
composition is administered to a human or animal, for example, orally, topically, by 
iujoction, to the qye, eta, the composition typically mamtains the colloidal structure 
for some tirne after administration, 

25 When the composition comprises micelles in an aqueous carrier, the composition 

typically comprises water and an amount of one or more surfactants effective to form 
micelles in the aqueous caotief . Any sui&ctants that are cqiable of forming micelles 
in the aqueous carder^ that are pharmaceutically acceptable when administered by the 
intended route of administration, and ftat do not interact with the metal carboxylate 

3 0 complex to cause more than 1 0% of the carboxylate having anti-inflammatory activity 
complexed with the metal to dissociate fipom the metal when the composition is stored 
in the absence of light for 12 months at room temperature, may be used. 

When the composition is in the form of an oil-in-water emulsion, the composition 
comprises one or more oils, one or more surfactants and water. Typically, the metal 
3 5 carboxylate complex is dissolved in the oil phase of the oil-in-water emulsioa. The 
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Oil. suifectant and water miiy be any combination of oiI(s), surfaotant(s) and watertiiat 
^ capable of forming an oQ-in^watq: emulsion, that arepharmacc^tically acceptable 
whenadmimstci^bytheiutmdedrouteofadnrinistra^^^ . 
with the complex to cause more than 10% of the carboxylat^ having anti- 
5 inflammatory activity complexed with the metal to dissociate ftom the meta] when the 
composition is stored in the absence of Ught for 1% months at room tempemtudre. 

Suitable oils for compositions fi>r oral or topical administrndon include, but are not 
limited to, triglycerides, particularly medium chain triglycerides, soy lethicin and 
10 paraffins. Sucb oils are smtjOjlefbr use in compositions f^^ 
administration. 

Suitable surfactants for compositions for oral or topical administration include, but arc 
not limited to, the Sorbitan Fatty A*sid Ester group of surfactants. Such surfactants 
15 comprise mono-, tri«, or partial esters of fetty acids such as oleic, laurin, palraic and 
stedde acids. Such sux&ctants include: 



sotbitan trioleate (Span 85), 

soxbitan monooleate (Span 80), 

20 sorbite trfstearate (Span65X 

sorbitan mono^tearate (Span 60), 

sorbitan monopalmitate (Span 40), and 

soAitan monolaurate (Span 20). 

25 other suitable surfectanta include the roacrogol(polyoxy^ 

These surfactants include, but are not limited to, the Caster Oil Polyoxyctbylene 
group of surfactants, such as Termul J284. This gcoup of surfactants comprise caster 
oil ethoxylate, 

3 0 Other suit^le sur&ctants in lius class include fhePolyoxycfhylcn© Soibitan Fatly 
Acid Esters group of sur£aictantSp including: 

polyoxycthylcne (20) sorbitan monolaurate (Tween 20)> 
polyoxyethylcnc (4) sorbitan monolaurate (Tween 21)> and 
35 polyoxycthylcne (20) sorintan monooleate (Twcen 80)- 
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m a prcfenBd embodiment of the present mvcntion, tb* composition is ^composition 
for oral administration comprising a metal complex of aNSAID. one or more 
phaimac^uUcally acceptable oils and one w more phannaceutically acceptable 

snrfiictants, wh^in 

5 (1) the one Or mort oils and one or more surfactants arc present in the 

composition in amoimt$ such that following oial adnoinistradon of the 
composition to a human or animal, the composition forms an oil-in-water 
emulsion on contact with aqueous fluids in ihe digestive system of the human 
or animal; 

3.0 (2) more than 80%, preferably more than 90%, and more preferably more than 
95%, of the total amount of the caiboxylate having anti-inflanunatory 
activity in the composition is present as part of a metal complex; and 
0) less than 10% of the cwhoxylate having anti-ioflammatoxy activity 

complexed with the metal dissociates ftom the metal over 12 months when 
15 the composition is stored m the absence of light at room temperature; 

but esccluding compositionfl comprising a complex containing the ligand DMF. 

A composition according to the prefened enabodiment described above may 
optionally fiirther comprise one or m<Mce solvents fbr mcreasing the solubility of the 
2 0 metal carbo^jykte complex in the cornqprosition. The solvent may, for example, be 

tetraglycol (lUPAC name: 2424(tetrahyd«>-2.&ranyl)melhoxy]emoxy]ethanol; other 
names: 2-i;2-(tctrahydroffarfuryloxy)eaoxy]etl^ 

tetrahydrofurfuryldiefhylenesslycol ether) or other glycofintils (also known as 
tetrahydfofinlijrylpolyethyleneglycol ethers). The composition may also further 

2 5 comprise a thickener such as Aerosxl 200, clay or another inorganic fiUer- Such a 

composition may for example comprise the following ingredients in the foUowing 
amounts: 

Xn^a-edient : /miour^t (% tyy weiytht): 

3 0 One or more metal complexes of a NSAID 3 io 7 

One or more glycofurtls (e,g. tetiaglycol) 30 & 10% 

One or more surfactants 10i4sl0% 
One or more thidcener 5 1 0% 

Medium dbain triglyceride 50=^10% 

35 
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An «xa]xq>le of sudi a conqK>5ition is a compo^tion consists 

[Ou2(Indo)4(OHai)2] complex 5.5% hy weij^t 

Tctraglycol 30% by weight 

S TBmam284 10%byweight 

Aeroall200 5% by weight 

MediimicihamttiglyBecide to 100% by wdght 

The pFBsent inventors have fowd that the oral adiniiustration of this ccnnposition 

1 0 oavses greatly xedwod advexse gastrointestinal effects than the oial administiation of 

the equivalent amount of the fiee NSAID or a powder of the Curlndo Qonqiler. This 

ccnnposition also causes less adverse gastrointestinal e^cts than tfae oral 

admtnistiation of an equivaknt amomt of the pdor ait Cu-Algesic tablet or 
Cu-Algesio paste. 

15 

In some embodiments of tiie present invention, the composition is imnuscible with 
water. Such compositions con^se the metal carboxylate complex in a lo^dniphobie 
phatroaceutically acceptable cajrier. The hydrophobic carrier may be any 
bydiophobic carrier that is phaimaceutically acceptable by the intended route of 

20 admhdsttation and that does not interact Willi the complex to cause more than 10% 
the catboxylide having anti-inflammatory activity con^iexed with the metal to 
dissociate fiom the metal when the composition is stored in tb« absence of light for 12 
months at room temperatwe. Suitable hydrophobic caniers for a composition for oral 
Of topical administration include, but are not limited to, oils such a$ tri^ycerides, soy 

25 leOiicinandparafBns. 

It is a feature of tt<e present invention that more than 80%, preferably more than 90%, 
and move i»e&iably more than 95%. of thetotal amount of die carboxylate having 
anii-inflammatoty activiQr present in the composition is piwent as part of ametd 
complex, and that less than 10% of the cari»oxykte having antf-inflaminatoiy activity 
complexed with the metal dissociates fiom the metal when the composition is stored 
for 12 monihs in the absence of Hght at room temperature. Compositions of the 
Tpttsmt invention having these features can be prepared by selecting suitable 
phutnaoenticany acceptable cairiei9. For the Cu(II) complexes, the amount of the 
carboxylate present in the composition in the fimn of a metal complex can be leadily 
determined by a person skilled in Hie art using methods known in the art. subh as EPR 
spectroscopy. 

The carrier for the composition of the present mventton is sheeted sudi that the 
40 composition does not contain any ingredients or combinations of ingredients that 



30 
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would react with ihe metal csrtioxytete complex so as to cause more than 10% of Hie 
carboxyl^tc having anti-inflammatory activity coimptexed with the metal to dissociate 
jftom thometal when the composition is stoied for IZmonfbsinfhc d^sence of Ught at 
room tetxq)QTatutc, 

5 

Strong chelating Ugands such as peptides, certain oarijoxylat^ donors, tcductanta such 
as vitamins C and E, ihiolate groups such a$ glutatliione or cysteine containing 
species, can cause tnetalcarboxylat^conqilexcs to dissociate. Accordingly, 
compositions according to the present invention pfeferaibly do not comprise, or arc 
10 substantiaUy fircc of, peptides, carboxylate donors, reductants and thiolate groups. 
Preferably the composition is not strongly acidic or basic as shong acids and bases 
can cause metai carboxylate complexes to dissociate. 

An ingredient included in some oral pharmaceutical compositions is carboxjdvinyl 
IS polymer. Carboxylvinyl polymer (sold under the name carbopol'^) is included in the 
prior art Cu-Algesic paste, Carboxylvinyl polymer is used in pharaxaceutical 
compositions for a variety of pnrposes incJnding as a thidccncr. The present inventors 
have found that dming the pr^^ation and storage of {khannaceutical compositions 
oontaimng a metal complex of a carboxylate having anti-inflammatory activity and 
. 2 0 carboxylvinyl polymer, some of the anti-inOammatoiy carboxylate dissociates ftom 
the complex^ and accordingly, compositions acowding to the present invention 
preferably do not comprise, or are substantially free ot carboxylvmyl polymer. 

Similarly, vitamin E is mcluded in many topical ophthalmological compositions and 

2 5 other topical compositions as it helps repair damaged tissue in the eye or skin. 

However, vitamin E is a rcductant, and causes metal carboxylate complies to 
dissociate, and thus compodtions according to the present invention preferably do not 
comprise, or are substantially firee o£ vitamin E. 

3 0 The composition of the present invention comprises a metal carboxylate complex 

together with a pharmaceutically acccptiiblo earner. As used hca^ti, a 
"phannaceutically acceptable carrier'' is a phaimaceutically acceptable solvent. 
su$penduig agent or vehicle for delivering the metal carboxylate complex to a human 
or animal. The carrier may be liquid or solid and is selected with the planned manner 
3 5 of administration in mhid. The carrier must he phamiaceutically "acceptable" in the 
sense of being not biologically or otherwise undesirable, ie- the earner maybe 
administered to a human or ammal along with the active ingredient without causing 
any or a substantial adverse reaction. 
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Compositions of the pr^^^t invention include those suitable; for oral, rectal^ tiasal, 
topical (including buccal and sublingual), ophtb^mological, vaginal or parcntcvnl 
(including sniibcutancou9> intcannuscular, intravenous And intradennQ]) administration. 
5 The qomposition may conveniqxully be presented in unit dosage fonn and msy be 
prepared by methods well Imown in the art of pharmacy. Such methods iiiclude the 
step of bringing into association the metal carboxyliate complex with the carrier. 
Typically the caxri<»r conmsts of two or more ingcedient$. In geneml, the composition 
of tibe present invention is pnspaced by uniformly and intimately bringing into 

1 0 association the active ingredient with tUe carrier, and then if necessary shaping the 
product Typically* the meted caiboxylate complex and the one or more ingredients 
making up the carrier may be mixed in any order. However, it is preferred that the 
ingredicmts are mixed in amanner that mimmises the amount of the metal caiboxylate 
complex tliualdissooiates during the prq[>ai^ When the 

15 composition is prepared by adding the metal o«ibd:»cylate complex to a carrier 
comprising micelles m an aqueous system, the mixture of the metal caiboxylate 
complex and the oanier may be sonicated on addition of the complex to the canjer to 
minimise dissociation of the complex before it goes into fhe micelles, 

20 A composition of the present invention for ord adminiatration may be in the foim of a 
viscous paste> a tablet, a c;^sule« a chewable composition^ or any other form suitable 
fijt oral administration- If desired, the conQ>osition may be encapsulated in a soft or 
hafd c^ule by tectmiquea known in the art. 

25 A composition for oral use may comprise one or more agents selected fiom the group 
of sweetening agentst^ disintegrants, lubricants^ flavouring agents, colouring agents 
and preserving agents in order to produce phannaceutlcalty elegant and palatable 
preparations. 

30 A chewable composition may for example comprise the metal carboxylate complex, 
one or motta flavours, a base fimnulatioh, one or more preservatives, one or mote pM 
modifiers^ onie or more desiceants and one or mote jBlleta. For a chewable 
composition horses, the base may concpise pre-gd starchy gjdatine, flour and 
water. For example a chewable compodtion for horses may comprise the metal 

35 caiboxylate complex, flavour^ the base (compridng prc-gel starchy gelatine, flour and 
water), and other components including phosphoric acid, salt, sugar, sorbitol and/or 
glycerol, soibic acid and/or potassium sorbate; benzoic acid, propionic acid and 
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maltodextxin. A ohewable composition for dogs niay comprise the metal carbox 
complex, meat emulsion, an acidulant (eg* phosphoric acidX on*^ or mote antifungal 
agents (eg. benzoic acid and soxbic acidX sugar or sugar alcohol> and salt. 

5 A composition of the present inveaition for topical application may comprise the metal 
oarboxylate complex in a conventional oil-in-water isnnulflion, water-in-oil emulsion, 
or water-immiscible phannaceutical caitier suitable for topical application. Such 
caniears include for example^ lacrilube^ cetomacrogol cteam HP, wool &t ointment BP 
or emulsij^ong ointment BP. Such carders are in the fonn of an emulsion or are 
X D immiscible with water. 

An example of a composition for topical ;^plipafion is a composition comprising 
2% w/w tCu2(Ittdo>4(OH2)2] in an emulsifying cream, Ihe emulsif^mig cream 



consisting of; 

IS cetomacrogol emulsifying wax 15 $ 

liquid pamiSin 10 g 

white soit parafiln 10 g 

chloiocreBol 0.1 g 

pnq>ylene glycol 5 ml 

2 0 puiified and cooled water to 100 g« 



Chlomcresol (4-chlo[o-3-methylphcnol) is a pt^servative. 
This campositiofi is an oil-in-water emulsion. 

Another example of a topical composition is a composition consisting of 2% w/w 
[Cu2(Iudo)4CO%);»] in wool feL This composition is immiacible with water. 

Compositions for parenteral administration include compositions in the form of sterile 
3 0 aqueous or non-aqueous suspensions and emulsions. 

in the compositions of the pxeseot invetalion containuig a metd complex of a NS AID, 
more than 90%, prefisarably more than 95%, of the total amount of the NSAE) in the 
composition is present in the composition in the ftnrm of a metal complex, 

35 

The composition of the present inveniLon may include one or mate pharmaceutically 
active ingredients in addition to the metal carboxyiate complex. 
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Typically, the metal c^boxylate complex coustitutes about 0.1 to ?ibout 20% by 
weight of th« con^sition, 

5 The prescsnt invention also provides a method for treating an inflammatory condition 
in a human or animal^ the imefeod comprising administering to the human or animal a 
therapeutically effective amount of a composition according to the first aspect of the 
pr<^nt invention. The composition may be administered orally, topically, by 
injection, by suppository* ixihalation or by some oth<^ route. 

10 

The human or animal ms^ be any human or animal having a disease or condition that 
requites treatment with a composition of the present invention. The animal is typically 
a mammal^ and may be a n<m-human primate or non-pnmate. The mammal may for 
example be a ccanpanion animal such as a dog or cat, or a domestic animal such as a 
15 horse, pony, dondo^, mule. Uama^ alpaca, pi& cow or shcq), or a zoo animaL 

Suitable mammals include members of the Orders Primates, Rodentia, Lagomorpha, 
Cetacea, Carnivora, Perissodactyla and Aniodaeiyla. 

2 0 For example^ Artiodactyla comprises appioximately 1 SO living aperies distributed 
ttwough nine families: pigs {Suidae), peccaries (Tayas^idaeX hippopotamuses 
{Hippapotamidae% camels {Catnelida^), cheviotains (Ihzgulidae), giraffes and oikapi 
iCHrajffidu^)^ deer iCervidae\ pron|^ora (Antilacapridixe^ and cattle, sheep, goats 
and antelope (Bovidae). Many of these ammals ar« used as feed animals in various 

2 5 countries. More importantly, many of the economically important ammals such as 

goats, sheep, cattle and pigs have vciy similar biology and share high degrees of 
g!^<Hnic homology. 

The Otdtx Perisitodactyla comprises horses and donJceya, which ate both 
30 economically inQ^oitant and closely related* 

As used herein, the temi "therapeutically effective amounf ' means an amount 
effective to yield a desired therapeutic response, for exsnqile, to prevent or treat an 
inflammatory condition. The specific "therapeutically effective amaunt" will vary 

3 5 with such factoid as the particular condition being treated, the physical condition of 

the human or animal, the type of animal being treated, the duration of the treatment, 
the nature of concurrent fhen^y Gf anyX and the specific compositions en^loyed and 
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the stmcturcoftbe compound or its derivatives. The dosage administered and route 
of adtninistration wiU bo at the discretion of the attending cHnician or vetennanan. 

The invention is described below by reference to the following non-limitipg 
examples. It will be apprtciated by pcKons skilled inihe art that numeious vaiiabona 
and/ormodifications may be made to the invention as shown in the following 
Examples without departing fi»m the spirit or acofw of Ow invention as broadlj^ 
described. TheExamplesaic.therefoie,tobcconaideredinalli«qiects asillustt^^^ 

and not restriotive. 
EXAMPUBS 

RifgmBle 1 ■ T>rftBarfltifm o f fCiterindoVifOH^VT COmnkx 

15 CpOD acetate monohydtate (0.028 g, 0.140 mmoj) in water (0.75 ml) was added drop 
wise to indomethacin (0.1 $. OJ28 nraiOl) dissolved in ethanol (1.75 ml) at loom 
temperatBre. Warming the ethanol mildly (-40 "C) helped solubilise the indomethacin 
before adding the copper acetate solution. On additton of the Cu(n) acetate 
monolQ/drate in water, bright green Cu-Indo/aqua complex fell out of solution 

20 immediately. This precipitate was filtered, washed with water and dried. 

Spectroscopic analysis shows that it was fibe [CiteCbido>4(OH3)2] c<«nplex, and EPR 
spectroscopy showed that it was >99% dimer. 

The crystal size and colour of the Cu-aqua complex was checked with a 
25 roioroscope. The crystals were found to be green in colour, with & star-like sh^e and 

50-100 microns in diameter. IMs size was larger (by at least an order of magnitude) 
than the crystals prepared by the synthetic methods reportad eteewhem. 



30 



35 



Ttxaanple 2 - <>ftfYi(poftition 

A composition of the present invention suitable for oral administration to animals or 
humans was prepared as desoibed below. 

The GOtiq»osi1jon conq>ri$ed the following ingredients: 

Ingredient: Amount: 
[C5ua^ndo)4(OH8)2] complex 55.0 mg 

Tetraglycol 300.0 mg 
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Tcmiull284 100.0 mg 

AerosiiaOO 50.0 mg 

»bKos V MCT oa qs 1 .0 g 

5 Dolios V MCT oil is a medium chain ttiglyccritte oil. Aerosil 200 is a silica based 
flow CThanQing agonit 

The composition was ptepared as follows: 

10 1 . Add tetraglycol to mixer and heat to JS'^C white stitting. 

2, Add and dissolve Copper Ihdomefbacinco^ Stir milil dissolved, then 

lemoveh^. 
3- Add Delios V MCT oil, while stiixiiig. 
4. Add Termul 12S4> while stiniiig. 
X5 5. Add Aerosil 200 slowly^ taking care to add it to the mixing voxt6)t while bulk 
is still hot Stir fior 15 minatea until homogenous, then allow to cooL 

The cotnposition was a sin^e phase paste and had the appearance and textuxe of a 
darkgteenpaste* 

20 

When this fbnnulation is administered orally to a human or animals the composition 
fyraas an oiHn-water emulsion in the digestive traot^ 

This composition can be administexed oially to treat inOammation in animaia or 
25 humans. 

Example 3 

EI^CTRON PARAMAGNEnC RESONANCE (BPR) SPECTROSCOPIC 
CHARACTERIZATION OF [Cu2(lhdD)4(OH2)2] IN PHARMACEUTICAL 
30 FORMULATIONS 

, The dissociation of the [CU2(Indo)4COH2):K] complex: results in the foimation of the 
CuCH) monomer and also a concc^mitant release of indomelhacin* The relative amount 
of Cu(n) monomer compared to the amowt of the complex [Cu2(Ihdo)4(OH2)2] can, 
35 fherefere, provide an indication of the amount of dissociation of the 

[Cu2(lhdo)4(OH2)2] complex in a phatmaceudcal composition containing the 
[Cu20t™3o)4(OH2)23 complex. 
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The relative amount of the Ci3i(Il) monoiner in samples of various compositions 
csontaining the complex [Cu2t(JBodo)4(OHa)2] dctcnnined as described below. The 
compositions were the ptior ait Cu-Algesio tablets, the ^^Cu-Algesic granules^' (the 
graaales used m tbo pteparation of the Cu- Algesic tablets), a fozmulation comprisii^ 
5 the [Cu3r(iiido)4(OH2>2] complex m a caibopol gel (containing c^bopol), and three 
compositions of the present invention, namely, the ^^Cu-Algesic MCT paste" (i.e. the 
composition of Example 2), the *'CU'Algesic eye ointment" {1% w/w 
[Cu4(Indo)4(C>H2)2l in la<ailube (white soft paraffin 57.3%, mineral oil (liquid 
paiaf&t) 42.5%« lanolin aicohols 0.2%) containing I»l,l*-tiicblaio-2-'mel!hyl-2-- 

1 0 propanol (0.5%) as a pxesetrvative) and the **Cu-Algesic eye dtv^ps" (1% wA^ 
[Cuj(Indo)4(OHi)2] in an aqueous micelle of polyvinyl alcohol (14 mg/ml) and 
providone (6 mg/ml)). Each oftheseconipo^itionsiyaaptcpared by mixing the 
complex [Cu2Cfiwi«>)4(OHz)2] with the ^propriatc carrier, and fbr each of Hic 
composxtians diere was no other posidble source of the Cu(n) tnonomer other Ihan the 

15 dissociation of the [Cu2(Indo)4(OH2)2] complex. For the Cu-Algeiic eye drops, the 
complex was sonicated with the aqueous micelle to ensure rapid dissolution into the 
mic^e. 

EPR Spectroscopy. lA>wtenipeiature (4-1 10 K)X-bandEPR spectra of ih^ 

2 0 compositions containing [Cu2(Indo)4(OH2)2] wex© measured at X-band frequencies 

(-9.5 GHz) using a Brulcer EMX EPR spectrometer equipped with a $tandard ER4120 
X band cavity, EMX 035M NMR gaussmeter, EMX 032T field controller, EMX 081 
magnet poww supply, Bniter EMX 048T microwave bridge control and BVT2000 
variable temperature unit and Oxfotd Ib^tniments B900 continuous ilow cryostat (for 

25 low temperature data collection). Low temperature X-band EPR CnQS) spectra of 
samples of [Cua(Ihdo)4(OH2)2] containing leaa dian 0.47 mM Cu(II) were measured 
usmg a Bniker ESP 300 spectrometer equipped with a Hewlett Packard 5352B 
mtcitowave fiequcaicy counter, Biuker BR 085C ma©nct power supply. Broker BR 032 
magnet field control, Bruker ER. Q23M signal dhannel and Bruker ESP 1600-1048 

30 micxowave bridge controller. 

All Cu^ monomer spectxa used to quantify the percmt of Cu(n) monomer content 
relative to the total initial Cu(a) content of the san^lcs wem collected at 4 K Either 
a 1 00->jlL solution or -20 mg paste samples were placed in quaIt^ EPR tubes (Z-^mm 

3 5 o,d., 1 ,5 mm i .d.) for data collection. Paste samples were placed into polyethylene 

tubes prior to .insertion into the EPR tube. The Cu(Xr^ monomer content relative to the 
total initial OaQl) content of samples was calculated using the WINEPR data analysis 
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prQgtam (960801; Bmker: Fjanzcn Ana^^^ 

douMo integral (Dl) of the Cu(II) monomer spectra of the solution/paste sample and 
coxnpariiig this to a CuCb caUbmtioB curve. Samples for tl^e CnCh caUbration were 
prepared in Mim-Q water using gr^e B volnmetric glassware. Glycerin (20% w/w) 
5 was added to Ihe CuCl* calibratipn aamples to produce vitrified $ampks suitable for 
EPR spectroscopy. A spectrum of the empty leaonator oavify and polyettylejie pastd 
sampteholderwererecordedpriorto any Cu(II) calibration experim^Jftt to confinn* 
nc^igible contribution of flie cavity and polyetihylene sampje holder to the sample 
spectra, the absence of signal saturation for the Cu(II) monomer spectra was checked 
10 by verifying a dpcrcasc in signal intensity by the square root of the microwave power 
wilh decreasing microwave power CWeber, R, T- J7^^^ 
Instruments, Inc.: Blllerica, 1995). 

Results 

15 The distinctive resonpnces for Cu(Il) dimcars due to the spin-triplet state arc 

characterised by the spin Hamiltonian parameters Ha. (500 G), Htt, («4720 G) and Htn 
(^5980 G). A small resonance at 3300 G dun to a CuOd) monomer ftaction is also 
observe along with the seven-line (poorly defined ) Cu-hyperfine couplixxg 
transitions on each of the^n $ignals (if^, (Weder, J, E.; Hambley, T, 

20 Kennedy, B. J.; Lay, P. A.; MacLachlan, D.; Bramley, R.; Dalfs, C. D.; Murmy, K. S.; 
Moubaraki, B.; Warwick, B,; Biffir*, J. R,; Regtop, H. L. Inorg, Chem. 1999, 38, 
1736*1744), On cooling to 4 K, the CuOnOmtMomcr resonance incrtascs and the 
CofJS) dimer resonances (fix^ H^u and diss^ipears due to increased population of 
the diamagnetic ground state of the dinner, which has no EPR signal. X-band EPR 

2 5 spoctposcopy pf the samples in the 100-7000 G region were undertaken, therefore, to 

check for the presence of the dimer drug and any paramagnetic impurities. 

The amount of the CuCD) monomer in the? samples^ expressed as a peicenta^ of the 
total amount of Cu in the composition is shown in Table 1 , No quantitative results 

3 0 could be obtained for the Cu-Algesic tsblets, or the Cu-Algesic granules in the solid 

state> but coxnparison of the EPR spectra with solutions and paste samples under the 
same conditions indicated that the CuCD) content in these compositions was almost all 
in the form of the dimer. 

3 5 Hie three compositions of the presoit invention (the Cu-Alg^^ic MCT paste, eye 
ointment and eye drops) an contained less than 10% CuOH) monomer firaotion 
(Tabic 1). The carbopol gel formulation provided from the fectory, however^ contains 
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a significant fraction of Cu(n) monomer (80% of total Ca) due to the breakdown of 
the dimer structute. Other freshly prepwMl samples had low^ amounts of the Cu(n) 
monomer (20-30% of total Cu). 

5 Table 1. X-b^d BPRspeotmscoidc insults of the veten^^ 
{Cu2(Indo)nL2] (L - OB%y 



Formulation 


Cu(II) monomer (%) 


Cu-Algesic tablets 




Cu-Al^esic granules 




Cu-Algesic MCT paste 


6 


Cu-Al$esic eye ointcn^nt 


<l 


Cu'Algesic eye drops 


i 


carbopol gel 


80 



^ Tho tecOmique is not ^plicablc to dfy powders^ however, solid-state 
[Ca2Clndo)aa] (L ^ OHj) contaiiis < 1% Cu(JI) monomer fiaction. 

10 

Cu^AlgEAic MCT paste; micellular medium cb^in triglypcEride (MCT) paste 
Cur Algesic eye omlment: phannpceutical-girade eye ointment base c<msktmg of 
parafitlnsi including choriratol (1 ,14-trichkitt>-2-methyl-2.propanol (0.5%)) as a 
pres«rvattvie, 
15 C^.'li^lc aye drops: aqueous mi^ 

Pxgmple4 

EFFICACY AND SAFETY INRATS; A COZWOPARISON OPBIFFBRENT 
PHA38MACBUTIC AL FOHMOLATIONS 

20 

This example compaired the e£5cacy and 9ftftty of the Samples and compo^atious 
described below in a series of vtvo snidies fbr (be assessment of the Samples and 
compositions as anti^inflammatory ajgents and for their ability to induce aoute 
gastrointestinal ulc^tion. 

as 

Test Samples: 

Sample I = IndoH 

Sample F ^ [Cu2(Iado)4(OH2)2] 

Sample M » CCu2CIndo)4(DMF)2] in a micronized jfonn 
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The above S^ples am described below as being soBd-state* meaning ih<ft free 
ooxnpoimd not contained within a earner or excipient mix. A composition containing 
. Sample F in a caibopol paste was prepared by mixing Sample F with a caibopol paste 
5 earner (the earner consisting of carbopol, a preservative, water and a sufficient 
ittnoimt of aNaOH solution to adjust the pH to --7.0). A composition eontaming 
SWEnpleFi»aJ«CTpastewa5piqpaicda«desc^^ Acomposition 
eontmiing Sample M in a MOT paste was prepared in the same manner using 
Sample M instead of Sample F. Reference i« also made below to a microm^.ed 
10 Sample, wWch means the Sample is mannfactured usmg the technique know as super 
critical fluid GAS meftiods that results in jSne partioulates of ttie compound (Warwick. 
B.; Dehghani, F,; Foster, N- R.; Bifiin, J. R.; Regtbp, H. L, Micromssation of Copper 
Indomefhaein Using Gas Antisolyent Processes, Ind. Bng^ Ch^- Re&. 2002, 41 , 
1993-2004). 

IS 

The Samples and compositions were tested for their «d>iUty to inhibit in an 
inflsmffliatoiy model, the cairageenan-faidttced paw edema model, and were also tested 
in a gastrointestinid ulceradon model as described below. 

20 Methods: 

Samples. The earbopol pastes were freshly prepared and typically exhibited only 
20-30% decomposition of the dimer to Cu(H) as shown by BPR spectroscopy. 

Animals. Spiague-Dawley rats weighing 200-250 g were used throughout these 

2 5 sttidies (sillied by the laboratory ammal services at the University of Sydney). 

Animals were housed in polypropylene cages and aUowcd ftee access to standard 
laboiat(My rat chow (Purina Rat Chow, Ralsion Purina, St Louis MO, USA) and tap 
water. Animals weie housed in the animal care facility of the Faculty of Fhannacy at 
ambient temperature and humidity with a 12* Hghlr4aik cycle- The experimental 

3 0 animal protocols were approved by the Animal Ethics Committee of the Univeiisity of 

Sydney in July 1999, approval number L24/7-99/3/2972, 

Gastrointestittal Ulceration: To assess gastric damage^ rats (n 4 per gcoup) were 
fhsted ovortiight with ftee access to water prior to flie dial admimsh»lion (non- 
.3 5 anaesthetized) of the fonnulations via oral gavage. Three hours after administration of 
the above-mentioned doses, the rats were eufhanased and the stomach was excised 
and opened by incision along the greater curvature. The stomach was rinsed. 
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submerged in 10^ fbitnaldehyde for 1 li and exiamined to detennine the t'xtcnt of 
macroscojkic gastric damage. The damage is reported as the summotioii of the area Qf 
xnacijosQopic ulcerations (nwc?). 

5 Rats (n ^ 4) were allowed free access to food and water prior to and during the 
assessment of dami^e to iho small intestine. At 24 h after do^g^ the entire small 
hxtestine was excised and flushed with water to expel the mtestinal contents. The 
eotke small intestine was exHmined ftom 10 cn:5i distal to the Ugamertt of Trdtz to the 
ileocecal junction and the damage is reported as the summation of the area of 
1 0 macroscopic alceratiioM (mm^). The total volume of the MCT or carbopol pa^e 
administered per dose in the assessment of gastrointestinal ulceration was no mcnce 
thanO,Sg. 

Inhibition of Carrageenan-Xndueed ]Paw Edema: The control cohort was dosed 
1 5 solely with CMC (2%) solution. Inflammation was induced one hour after dosing with 
the NSAID (or vehicle), by injecting with cairageenan (0.1 loU 2% w/v in isotonic 
saline) hito the plantar xqe^on of the hind paw {n « 3) (Winter^ C A.; Flataker, L.^ 
Pharmacol E?cp. Ther, 1965, iJO, 165'17l). The thickness of the paw was measured 
at the ventral dorsal footpad using digital calipers prior to dosiug and at 3 and 5 h after 

2 0 carrageenan injection. The change in the measured parameter (AiP) for thickness of 

paw (Zkmm) at n 3* and Srhouis after caxrageenan injectio 
AP -» jP|^a-Pt=0 (0 

The percent inhibition (% inhibition) at 3- or S-houra in the measured parameter (P) 
due to the treatment is given as tiiie difference between the % increase in the value of 
.25 P in the control group and the treatment group at n =3 3- or 5-houzs, with the 
% increase in the value of P giv^ by: 
I(P,«„-/^..o) + /!,-ol 100 OD 

Statistical analysis; All inhibition of carrageenan-induced paw edema and 

3 0 gastrointestinal ulceration data are expressed as the standard enor of the mean (±sem). 

Comparisons among the control and treatment groups were made using one-way 
analysis of variaxtce followed by a Studcnt-Newman-Keuls r-test using the GraphFad 
lostat statistical program. With all analyses^ an associated pxobability (P-vatue) of less 
than 5% (P-value < 0.05) was considered significant The calculation of the power of 
25 the experiment to con^are two treatment groups with a P*value threshold of 0.05 was 
detennined using the GraphPad StatMbite program (GtaphPad Instat; version 3.01 for 
WIN95/NT, ChaphPad Software Inc.> 1998). 
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Acute GI Ulceration; Data of mean (isem) acute gaatdc and small intestine 
5 ulceration (mm^) due to the various formulations are in Table 2. Oral 

administration of soMd-state IndoH (10 mg kg-*) provoked significant hemonha^c 
lesions in &6 stomach (28.0±1.7 Tnm\ P < 0.01) and small Intestine (177.03:4,4 mm\ 
P < 0.001) compared to the control cohort (0-25±0.25 mm^ in the stomach, and 
0.5±0.5 mm^ in the small intestine)- While no significant ulcisaration (P > 0,05) was 
. 1 0 found hetween the control and solid state Sample F treated animal in the assessment 
of acute gastric damage (mm^), significant ulceration was foimd in the assessment of 
acute intestinal ulceration between the conttol and solid-state Sample F treatment 
(61 .0±34.5 mm^ P < 0.01). There was, however, a significant reduction in intestinal 
ulceration observed, following the administration of solid-state [Cu2(Indo)4(OH2)2] 
IS (Sample F) compared to solid-state hxdoH (Sample I) at P < O.OOl . Gastric and small 
intestinal mucosal ulcerogenic effects of the formulations are shown in Figures 1 and 
* 2, respectively. 

In oontrast, solid-state micronized [Cu2(lndo)4(pMF)2] (Sample M) dosed at 

20 -11 mg kg"* (cqujpotent to IndpH dosed at lOmg kg^^) produced signijRcant 

gastropatby in the stomach (P < 0,001, 49±7 mm^) but not in the small intestine (P > 
0.05, 8.7±2.9 mm^) compared to the control animals. In addition, solid-state 
Sanqsle M caused significantly mote gastropadiy (49.0±6.7 mm^) than solid-state 
IndoH (28.0±1. 7 mm^ P < 0-01) or soUd sfcaic Sample F (7.8±2.7 mm*^ 

2 5 The administration of an MCT paste or carbopol paste of Sample F resulted in 
significantly less gastiic ulceration compared to solid-state micronized 
[Cu2(Ittdo)4(PMF2)2] (Sample M) CP < 0.001). The intestinal protective effects of 
Sample F and the MCT paste of Sample F is highlighted by extremely significant and 
oonclosdvely less intestinal ulceration (mm^) compared to solid-state IndoH at P- 

30 values < 0.001. In addition, the MCT paste of Sample F a£Ebnded a greater protection 
firom mtestinal ulcraation than the solid-state fonm of Sample F, with a significant 
reduction in intestinal ulcemtion. (mm^) observed for the MCT paste of Sample F 
compaiied to the solid-state Sanq^Ie F (P < 0.01). Solid-state IndoH was significantly 
more ulcerogenic in the small intestine compared to solid-state Sample F or Sample M 

35 (F< 0.001), and solid-state Sample M was significantly leas ulcerogenic in the small 
intestine compared to solid-state Sample F (P < 0-001). The fact that the MCT paste 
fonnulation reduces small intestine ulceration by an order of magnitude (back to 
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control levels) campareid to ttxe same compleix in c£krbopol past^ is consistent with the 
Tclo£ufie of ^^20% of £r^ Indo in the carbopol paste due to ddgnidation of the dimer. 
This makes the MCT pastes tar ^iiperior in teims of safety in sensitive species such as 
dogs, particularly wlien compaJixd with som^ of th6 carbopol pastes that had up to 
5 80% of the CuCU) dimer broken down roto Cu(II) monomer and fiee Indo. Although 
^ese highly deluded JSsnnuJations were not teatcd, they would have had gtcatiy 
incroascd GI toxicity as evident by the increase in GI toxicity when much smaller 
amounts of fiee Indo were released. 

1 0 Inhibition of Carrageen AU'-Indnced Paw JBdemn; The intraplantar injection of 
catrageenan (0.1 xnL of 2% solution) elicited acute hind'-paw infianunatLon and 
caused a tune-dependent increase in paw edema as measured by rat paw diameter 
Qhan$e (Amm). A peak inflamniatory response was observed at 3 h after the injection 
(Figures 3» 4 and 5). No aigmficant difference (P > 0.05) was observed in paw edema 

15 change (Amm) between the control sroiq}$ at 3* and S-houx& post-catrageenan 
injecticm. 

Treatment of animals with IndoH {10 mg kg*"^) in CMC (2%) solution suppressed the 
paw diameter change (Amm); with the % inhibition in paw diameter change relative to 

20 the control cohort being 21 (8)% and 25(6)% at 3- and 5-hours, respectively (Table 3 
and Figure 6). Likewise, the carbopol and MCT pastes of [Cu2(Indo)4(OIfc)z] 
(1 1 mg kg"^) prepared from Sample F resulted in percent inhibstion in paw diameter 
change relative to the conteol cohort at 3- and S-hours of 280)% (3-hr) and 27(4)% 
(5-hr) for the femier and 22(10)% (3-hr) and 28(8)% (5-hr) for the latter CTable 2 and 

25 Figure 6). The greater the value of the % inhibition in rat paw diameter change, the 
greater is the anti-inflammatory eiffect of the treatment. There was a significant 
difTepence in paw diameter <*ange (Amm) as a result of treatment with MCT 
CP < 0.05) or oarbopoi (P <O.00J) pastes of Sample F compared to oonHol at 3- and 5- 
hours post-carrageenan injection (Figures 10 and 1 1). This result indicates both Cu- 

3 0 Indo pastes elicited anti-inflammatoiy effects, despite their different Cu(]II) dimer 
contents, 

A significant difieci^ce was fbund between the control cohort and the EndoH 
(10 xng kg"^) in CMC (2%) solution treated group. No significant dififcrcnoe was 
3 5 found, however^ between the anti-inflammatory efficacy of the MCT and carbopol 
paste treatments and IndoH in CMC (2%) solution tt^tment as astsessed by dianges 
in rot paw diameter (% inhibition) at 3 and 5- hours post-'carrageenan injection 
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(P < 0.05). Aplot of the OTti-inflammiitory efficacy of the tfcatmetits (as icpxesented 
by % iiihibition of edema) is showci ia Figure 6, 

Discussion and Conclusion 
5 The present study sliQWcd that sapxathemp^utic doses of a non-tnicronizcd 

[Cu2(Inao)4(OH2)2] was significantly le5$ toxic in both the stomach and intestine tb^ai 
oqiM^nolar doses of the patent NSAID (TndoH); with the CuCU) complex a£B>f dhig a 
significant anti-inflamtoatory effect similar to IndoH. Furthemiora, the nature of the 
phamiaccatical fonnirt^ion influenced the extent of the complexes Gl-ptotective 
10 effect, with the incotporation of the CuCll) complex of hado into a GI protective paste 
fiirther augmenting a significant reduction in GI toxicity compared to IndoH. 
It is known that fonnutation is important when considermg not only the efficacy and 
toJticity of the drag, but also its phamiacoldnetics. 

15 Whilst particle shape can influence surface area, the most probable cause of the 

enhanced GI toxicity in the stomach of the rats foUowing administration of the solid- 
state miomnised dose of [Cu2CIndo)4CDMF)2] (Sample M) compared to soUd-state 
fectory grade [Cua(Indo)4(OH3)d (Sample F) is increased degmdation of Sainpk M to 
j&ee IndoH due to an iaicreased surface area of the administered dose. The mcrease in 

20 the surface area of the administered dose of Sample M is a result of the smaller mean 
surface area of the miciomzed particles manuJ&cturcd by the supe^ critical fluid GAS 
system compared to the factory grade aggregates (Sainplo J) i»odaced firom the 
conventiottal ftctoiy grade process, Thcie was a significant difiference in the values of 
both the surface area (pxn^) and circularity parameter (P < 0.001) of the particle sizes 

2 5 of Sample M compared to Sample F. 

The acute stomach toxicity of solid-«tale micnmisBed [Cu2(Ittdo)4(DMI02] was 
significantly reduced by the fbnnulation of the particles into an MCT past^ probably 
due to a protective gastric banien: afforded by the paste and the s^^^ 

3 0 complex within the formulation. 

Whilst the Cu(ir) dimer complex of Indo is retained in the MCT paste compared to the 
carbopol paste, no significant dififeicnce was found between the anti-inflammatory 
efficacy of the MCT or caibopol paste treatments as assessed by changes in tat paw 
35 diameter (^m) in both treatment groups at 3 and 5- hours post-canageenan-indaced 
paw edema CP > 0,05). This may be due to the lack of sufiScient sensitivity of the anti- 
inflammatory assay to diffiMrentiate between the efSeacies of the treatments. 
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acMevrai^t of equivalent plasma and tissuo concentrations between the foiinulations 
or the administration of a suprather^eutic dose being near the effective maximum 
anti'inflainmatoiy dose. Nonetheless^ both the MCT (2% CuQOC) monomer obntent) 
and catbopol (20% CuCII} nionom^ content) pastes of Sample F afforded eqiupotent 
5 anti'-inflaxnnmtoty activity compared to the control group. 

The acute direct toxicity of NSAIDs in the small intestine i$ highli^ted by the highly 
aignificant intestinal alcei^tion ob$erved follawin]g ihe adroiniahiation of soIid--&tate 
IndoH (Sample J) compared to the control cohort- The present study confiiroed a 
highly significant nlcerogenic-sparing activity in the intestine of solid-state 

10 [Cu2(Indo)4(OH^J compared to solid-state IndoH (P-value < 0,001). This result is 
oonhrary to an early report by otliers of unaltered ulcerative damage by IhdoH wh» 
given aa a Cu(Il) complex (Boyle, E.; Freeman, P. C; Goodie, A, C; Mangan, F. JL; 
Thomson, M,,/. Pharm. Fharmac. 11?76, 25, ?65*868). Furthemiare, there was an 
additional increase in small intestine proteotion when the dimeric Cu(Q) complex of 

15 iado waa formulated into an MCT paste rather th^ administered to the animals as a 
powd^ dose ftwrn of ttie CaqS) conxplex of Ihdo. fostability of [Cu2(rndo)4(OH)2l 
in the stomach is best avoided in order to prevant degradation of the nlcerogenic- 
sparing Cu complex of hado to free IndoH (which has significant ulcerogenic side- 
cfifects in both the stomach and intestine). This was avldencad by the enhanced 

2 0 gastrapathy caused by ttic micnomzed solid^^state conq>aied to fiictcxy grade solid-state 

CH(n) oon^lex, whi<sh was amdiorated by its fomiulation into an MCT paste. 

the administmtion of fi^ solid-state micxonized Cu(EI) complex of Ihdo caused 
significantly less tcKdcity in tiie sinall intestine than TO^^ 

[Cua(Indo)4(OH2)2], possibly due to the enhanced absorption of jfree IndoH from the 
25 stomach fottowmg the disintegration of the CuCO) dimer complex. Enhanced 
bioavailability of drugs due to GI mucosal damage is reported clsewheare, e.g-, 
feUowiiig adminishfation of 'permeability ^nbanceis*' such as S-methoxysatioylate 
(Pefccrs, G. E.; Htttchineon, L B, P.; Hyde. R.; McMaitin, Metcalfe, S. B. J. Phamu 
Sci, 1987, 76, 857). The acute gastric toxicity of the ncdcixmized sample of 

3 0 [Cu2(Indo)d(DMF)2] compared to solid-stat^ EndoH was no doubt due to the increased 

sur&ce area of the micronized dose of [Cu2Cbido)4(DMF)2] (particle si2«s 
2.98±i.24 pm^) compared to tedoH (particle size 226±19 \mi% 

The acute gastropathy associated with the administration of micronizcd 
[Cu2(lndo)4(DMF)23 fiirflher highlights the importance of characterizing the 
3 5 phaimaceiitical nature of the veterinary fimnulation and ensuring the retention of the 
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CxiQD complex itk the GI tract. Whilst tlie current work confiirtned the Gl-sparing 
toxioiiy of CuQS) con^lcx of Indo compared to the parent NSAID as reported by 
others (Soreoson. J. R, J., Ptog. Med. Cham. 26, 437- 568), the catragcenan- 
induced m paw edema insults are unable to verify an enhanced anti-inflammatory 
5 potency of the Cn-Indo compleK compared to IndoH. 

In $mnmary, the natunei of the formulation does not appear to have a lai:ge effect on 
the efficacy of the Indo pharmaceuticals, but it has a dramatic effect on the GI 
toxicity. The xnicronizcd Cu-Indo is highly GI toxic, like IhdoH since its large 
surface area allows for easy acid-induced breakdown to free IndoH in the stomach. 

1 0 The larger crystals presOTt in more standard prcpaiations ixhduce considerably less 
ulceiation, but the greatest GI protection is obtained with the composition of the 
present invention (Sample F in the MCT paste). While there is no difference in 
gastric protection between ftesh carbopol pastes containing only 20% dissociation of 
Cu-Indo and MCT pastes, there is an order of magnitude decrease in small intestine 

15 toxicity in the MCT paste over the caibopol pastes* no doubt due to the increased 
levels office indomefhacin in fhe carbopol paste. Moreover^ the Cu-Indo dimer 
degradation during fonnulation and soon afterwards in the carbopol pastes shows a 
large variation between batch^, as observed by visual changes hi the colour of the 
paste and by EPR spectroscopy determination of the dimer content- This leads to an 

20 increase in ftee Bido, which makes tins less suitable as a pharmaceutical &rmulation, 
especially fbr the treatment of species that are sensitive to free lodoH, such as dogs. 
Even for the carbopol fbimulaiions with the least decomposition of dimer (20%), the 
carbopol paste is more GI toxic than the MCT paste. The carbopol batches with up to 
80% decomposition of the Cu(n) dimer, with consequential lelease of free hide, are 

25 expected to be almost as GI toxic as similar formulations witii hsdo only. 
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Tabic 3. The percent inhibitian in rat hmd^paw diameter chAOge due to tnaatment 3- and 
5-hours post intr^plantair injection ofCBoaffsaasm (0.1 xnL of 2% solution). 



Treatment 



Indoroethacin (10 xng kg"^) in CMC (2%) solution 
[Cu2(Indo)4(OH2)2] (11 mgkg-*) in CMC (2%) solution* 
MCT paste of [Cttis(Indo)4(OH2)53 (1 1 mg kg'*) ' 
Carbopol past© of [Cu2(Indo)4(OHa)2] (1 1 mg kg'*) 



3-hr 



21(8)% 
30(4)% 
28(3)% 



25(6)% 
31(3)% 
27(4)% 



22(10)% 28(6)% 



' Sample F (factory grade). 



5 Sample S 

C!U-ALGBSICFORTO PASTE: BIOEQUIVALENCE STUDY 

Hiis example compazed the bioavaUabilty of indometibiaiitiii in a cotnposition of tho 
present invention (Test Substance B) with a previously developed composition 

10 containing the same metal complex of indomethacin (Test Both Test 

Substance A and Test Substance B contdned ttie complex [Cu2(Mdo)4(OH2)2]- Test 
Substance B was the composition prepared as described in Bxanqile 2. Test 
Substani;»?AwasaMmpositioacon^)dsu]g11^ Test 
Substance A is a coimneEcially available paste formulation used in Australia for the 

15 treatmeiit of animals. Test Substance A. whilst efiScaciouSp'waa variable in its 
efficacy and tolerability, 

IJ SompleAmlysisandStatbtiealAnafysis 

Centre jEbr Heavy Metals Research* School of Chcmistty^ Univecsity of Sydney* 

20 

L2 Study Location/Test FacUity 

Rural Vetexinaiy Centre^ University of Sydney Large Animal Hospital^ Werombi Rd., 
Weronaibi. 

25 1,3 Study Schedule 

Experimental start date: 

27/11/01 (^'treatment) 
17/12/01 (2'*'' treatment) 
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Experimental end date: 

25/12/01 (Sxai sampling time) 
15/5/02 (final san^le analysis) 



g Materials nHdMethocb 



2.1 Sttufy Design , 
The study desigttwasbascdwiiiie FDA Guidance for IndustjyBioai^^^ 

10 Ouidaocv. 

2J.1 Jlreamaat Otwps 
Two gnnqjs of 4 borscs. 

15 2.1.2 Experimental Design/Plocklng: 

The two pastes, old and new formulations (A and B) were administered in tha 
experiment iwixig a randomised ctos»K>VBr design as ontKned in the foUowing table: 

Horee Treatment period 1 Treatment p«ix>d 2 

20 1 



25 



2 
3 
4 
S 



A B 

A B 

A B 

A B 

B A 



6 B A 

B A 



7 



8 B A 

2.1.3 Wash-out period 

30 Awarih.K)utperiodof20day3wasuaed,l)asedonfl»roAGnuiancewhicii 

raeommends a wadi-o«t period of lOx tiie plasma half-life to jawvide fia: 99.9% of fte 
administered dose to be eliminated from the body. 

2.1.4 Randomisation tmdAllopatioH Procedures 
3S Ho«es were randomly assigned to each gro^p. 
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2.L5Blinding 

M the experim^t involved cnsily blood collectioxi^ onb' the analyst was blinded, 
seram saavple tubes wer«? labelled with hotsc number only. 

5 

2. 2 Anif^l S^tectipn and Identification 

2.2 J Details of mimab 

Bight standaxd'-bred mares aged between 5 and 8 years were wed in the experiment. 

10 

2.2.2 Preparation ofanimah 

All horses w«re giv w anthelmintic trealmenl; and tetamis luophylaxis 7 days prior to 
thetiial, 

IB 2.3 /inims^i ^ousinsr imd manaeement 

2.3 J Housing and management 

HoQT^es were placed in pairs in 4 dirt yatds with secme pipe fencing. Horses were 
returned to the paddock for a washout period of 20 days. The horses were brought up 

2 0 into the yaxds the ni^^t before the second treatmegpit period. 

2.3.2Feed 

All horses had firo assess to food (hay) and water throu^ut the eKperimental 
period. Horses were fed on night prior to trial and were fed inunediately after drug 
25 administration at each of the two drug administralion days. 

2.33 Animal Hundting 
Veterinarians or staff at RVC 

3 0 2.3 A Removal of Subject(s) fiom the study 

Horses who dcvdc^ed any illness or tnmma reqnirine medication were to be removed 
fhmi the studyv No hozsea had to be removed fiom the study. 

2.3.5 Concurrent Therapies 
35 No other medication^ particularly NSAIDs, was permitted. 
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2.3,6 Owner Cons&nt 

The horses were owned by the Rural Vet Centre, 
^.4 lYeatments 



Test Substance A 

Active Ingredient! Gcypperlh^iiiethacm 
Fonnulation: 

Copper Indomethacin 40*0 g/kg 

IQ Caihopol 10.0 8/k£ 

Methyl Hydroxybeaizoate 3.0 

Propyl Hydro^cybenssoate 1 .0 g/kg 

Potable Water Qs 911 1 kg 

XB Test Substance B 

Active bigcedient: Copper Indomeffaadn 

Fonniilation: 

Copper Indonaefi^aciti 55.0 g/kg 

Tetra Glycol 300.0 g/kg 

2 0 Tennul 1284 100.0 g/kg 

Aerosil SO.O g/kg 

Delios CMCT) Qs ad 1 kg 

2.4,3 DrugAdministratiQn 
25 Dosing tegimen: 0,8 mgilc&ealciilate dose based on weight 

Roate of admini^halioii: Ozal 
Wash-out period: 20 d^ 



2.5 Test sanmles 

2,5 J Blood sample collection 

On the monung of the trial, a 14 gauge over the needle catheter and T port was placed 
aseptieally into the lefl jugular vein and seemed with quick set glue and suture, Ihe 
catheters were flushed with hc^aiiniized saline. 

A 20^ml blood sample (time 0) wa;^ collected itxmiediately prior to administnition of 
the pai&te and placed into 2 serum tubes. Further eamples were taken at 1 hr intervals 
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for 18 hours and then at 2 hour intcsivals iintii 24 hours (0,1^,3-.18,20,22,24), 
CathQtex^ were flushed after each collection p^od with heparinizecl valine. Catheters 
wore xtmovti after the 24 tor collection and fiufit^ smnplcs wi^re taken aseptically hy 
venipuncture at 48, % and 192 hours po^it administration of eadi test drug. 
5 A 20<'ml aliquot (one blood tube full) was collected at each sampling time into semzn 
tubes labeled with horse ID number/name, sampling tune (0,1 hr etc.) and date. 
Sample collection time was recorded on a data sheet and each time point was 
initiaUed. 

1 0 Horses were retucriied to the paddock for a washout period of 20 days. The horses 

were brought up into the yards the night before the second treatment period. Catheters* 
were placed in the xigjit jugular vein the morning of the trial. Horses tijat received 
paate A in the iunst treatment period received paste B in the second traatment period 
and holies receiving paste B in the first tcealment period rie»cetved paste A aa outlined 

X5 in the table. Blood samples wer^ CDllected at tiie same time intervals and the serum 
aseptically harvested and fiozen for assay. 

Samph hmvUing 

AH scrum samples were immediately spun down in a centrifuge at 3000 rpm for 10 
2 0 minutes and the ^erurn aseptically coUecttiKl into labelled «pecinKKn tubes and itozm 
until asstaycd. 

Samples stored in a aeeure location in the fit»ezer until transported to UniveisUy 
of Sydney, School of caiemistry for analysis. 

25 

2.6 J Materials and reagents 

Indomethaciu for standardsp Mefanaznie acid and Acemethacin for internal standards 
30 were of pharmaceutical grade (Sigma Pharmaceuticals)^ Methanol and acetonitrile 
were of HPLC grade (Aldrich)- Acetic acid was analytical grade (Aldrich). Purified 
water was obtained using a MiUi<<2 r^agml; water i^t^ CE^^P^<>)* 

Z 6 J Gradimt HPLC analysis 
35 The analysis was petfo^ned on a Hewlett-Packard HPLC Series HPl 100 with Diode- 
Array OV/VIS detector Separ^tioii was achieved using a S-pm RP- ZORB AX XDB* 
Ci8> (250x4.6 mm column (Hewlett-Packard) equipped with a5-fmi ODS guanl 
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coluiDTi (H«wle1t-Paclc3id). The flow rate was 1 mVmm md ttie monitormg 
wavelength was 254 nm md 270 nm, A linear gradient, from 60% to 85% solvtsnt B 
over 22 mm was perfoxmcd (solvent A: 0.5 % acetic acid in waton solvent B; 0.5 % 
acetic acid in a mixture of acetonitrile omd methanol 1:1), 

5 

2.6.3 S^mph Preparation 

Horse pl^^a saniples (1 ml) buffered to pH 3.5, were df^x^einized with 5 mi 
dcetonitrile, centrifuged at 3000 g>> The supernatant were evaporated to dryness under 
nitiiogen flow and reconstituted in m<»l>ile pbase (100 mi aliquots of 20 )x\ were 
10 injected. 

2.6.4 Calibration curves 

The calibmtion eur^e for indomethaoin in plasma was 

horse plasnm with known concentrations of 5, 10, 20, 50, 100, 200^ 500, 1000, 1500 
%B and 2000 ng/ml- A typical calibration curve of indomethacin was described by the 

equation y = &88636e-lAr + 2.095200-1 (r = 0.99918)* In the equation*^ represents the 
peak-area ration of the analyte to LS,, where x correspond to plasma concentration in 
ng/Ml. 

20 2. 6.5 Qimtiiy control 

Quality control was performed at level 10^ 100, 1000 ng/ml during HPLC analysis of 
each horse plasma sampler 

25 

The data were analysed to deteraiine AUG values with WinNonlin version 1 aoftware, 
using a non-compartment modeL The area under plasma concentration vs time was 
estimated by linear/log tdqpezoidal ^roximation fiom Oto24h^0to481i,0to96or 
0tol92lTu 

30 ^ 

In all horses the level of indomethacin had reached basdine levels after 24 hours and, 
therefore, all discussion hereafteor is based on the analysis of the data to the 24-hour 
time-point. Statistical analysis of the data W3$ canied out using Student's r tests * 
according to the FDA guidelines and using non-parametric tests which are more 

25 appropriate for a data set of this type. Analysis involved comparing the AUG for each 
of tine two teat substances (A & B), bioequivalence jrequires a non-significant 
dif&rmce between AUG for each f<»muIatton. 
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A Results and Discussion 

The data for all horses showed a patt^ with multiple pealsF in the indomethacin 
levels with the peak level oocutring at 1-9 hours and the baseline level reached aftcx 
24 hours. Substantial ioter-horsc variation is observed, particularly m the AUC values 
isuggesting variable pptakc of the drug fiom the stomach. It is notable that the pattern 
of inter-hoiw variation was similar fi>r the two drugs auggesting that the variability is 
due to the animal and not external variables. 

Using a Student's t test, analysing the average values for each foimulation, the 
differenees between the AUC values for test substances A & B are found to be not 
significant at the 95% confidence level (or at the 90% confidence level). In. accotd 
wiOi this there is no consistent trend in these values fbr mdividual horses. 

Using a non-parametric tcst» which concentcates on the differences ibr individual 
horses^ the differences are also not significant Emphasising this are the mode for the 
differcncea which is -47, vety close to aseio, and the fact that for four horses the 
difference is positive and for four it is negative. 

Thus, the results are con$istcnt with the two formulations delivering the same amount 
of active agent. 



The activity of the product is d<^pendent on the amount of active ingrodimt that i$ 
2 5 absoibed by the horse. As the same amount of the active ingredient is absorbed^ the 
pharmacological activity of the two fonnulations is equivalent 



3D 



The lack of a statistical significance betwem die AUC for each fonnnlation means 
that the products are bioequivalent 

3AAUCrmdt^ 



H<Rw Number 


AUCfiirA 


AUC for B 


Difference 


1 


9829 


3486 


6343 


2 


2306 


2023 


283 


3 


5589 


2412 


3277 
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$.2 Student's t Test 

S Are the means ofAUC A and AUCB equal? 

Meaa difffetence - -S»71 .75 (Mean of AUC A mimis meaa of AUG B) 
Hie 95% coofidenoe interval of the diffcrtncc: -3996.2 to 2052.7 

10 * - 0.6892 with 14 degrees of freedom. 

The tVTO-tailedP value is 0.5020, considered not Mgnificaiit. 



15 



Test: Are «ie standard deviations equal? 

The t test assumes itai the columns come fiom 

The Mlowing calculations test that assompticHi. 



SDs. 



20 



i?- 1.962 

ThePvahieis 0.1969. 
TMstestsn 

$.3 Summary qf Data 



two SDs is not dgtnficaid:. 



Parauuden 


AUC A 


AUCB 


Mean: 


5739.8 


2768.0 


# of points: 


8 


S 


deviation: 


3245.8 


2317.3 


Std enor: 


1147,6 


819.28 


Mimmnnx: 


966.00 


1043.0 


Maximum: 


9^.0 


8188.0 I 
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3.4 jsfoH'parametric Tesi 



Median: 


2027.5 


2045.0 ^ 
830.40 ^ 


"Lower 95% CI^ _ 

I Upper 95% CI: 


6453,7 " ~ 


"4705J6 1 



Rartks 




a. AUCOLD < AUCNEW 

b. AUCOU> > AUCNEW 
o. AUCNEW - AUCOLD 



TestStafisties 



AUCOLD" 
AUCNEW 



Z 

Aavmp. Sic^. ^2-tailed> 




a- Based on negative ranks, 
b. WHooxon Signed R^nks Test 



1 0 NEW == Tes* Substance A 
OLD - Test Substance B 
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In the <;laims which follow md in thfc preceding description of the invoation, except 
where context requires otherwise due to exp3:e$s languages 0t necessaxy 
imptication^ fii9 word **coinprise'* or variation such as '^comprises'* or "comprising^ * 
is lip^fid in an inclasive scose^ i.e, to specify ttie presence of the stated features but not 
to preclude the presence or addition of finrther features in various efmbodiments of the 
invention. 
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IBE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A pharmaceutical compositiQii comprising a metal complete of a carboxylate 
having anti'ixtflammatory activity in a piharmaceutically acceptable carrier^ whenreiix 
5 (1) tho composition has a colloidal stnictiTO 

adrniiristcroi to a human or animal^ or is ixomdscible with watca^ 
(2) moxt than 80% of ihe total pmount of the carboxylatc having anti- 

inflaimnatoiy activity in the composition is preswt as part of a metal 

complin; and 

10 (3) less than 10% of the carboxylate having anti-inflammatory activity 

complexecL With the metal dissociated from tide metal over 12 months when 
the composition is stoi:^d in the ab&ence of light at room tempemturd; 
but excluding compositions comprising a complex containing the ligand DMF. 

IS 2, A pharmaceutical composition according to claim 1, wherein less than 10% 
of the carboxylate having anti-inflammatory activity complexed with the metal 
dissociates fiom the metal over IS months when the composition is stored in the 
absence of light at room tempemtute* 

20 3- A phatmaceutical composition according to claim 1 , whet«hi less than 5% of 
the carboxylate having anti-mflammatory activity completed with the metal 
di$$ociate9 from the metal over 1 S months when the con^sition is stored m the 
absence of light at room tcKnperatuie. 

25 4. A pharmaceutical composition according to any one of clainis 1 to 3» wherein 
the carboKylate having antt«mflammatory activity is a KS^AID. 

5. A pharmaceutical composition aceording to any cme of claims 1 to 4, wherein 
ibe metal is Cu, Zn» Co orNL 

30 

6. A pharmaceutical comx)osition according to any one of claims 1 to S» wherein 
^e comply is selected fiiom the gsoxsp consistiog of: 

[Cu2(Asp)4], 

3 5 ICu(Asp)2Lz] where each L is independently selected and i$ ben2jmida25oK 2- 
melhylbenzunidasoH metronidazole^ 2-methylimidazole, 1,2-dimethyUmidazole, 
pyridine, 3-picoline, 4^ic6Une» imidazole, l-methylimidazo1e, diethylamine. 
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mcotinaimde, or K iNMtoethyte^foxide, tCuz(SupKCH5C?N)2]> 

[CuCrol)2Qpyridiiic)2]» 
[Cu2Crol)4(dniso)2l, 

[CiiClbu)2(pyridme>2], 

10 [<;xi(llyii)2(2-m6thylinii<^^ 
[Cu2(Ibu)4(Cfaffdne>z], 
[Cii2(Ibu)4(mctroiTidazole)2], 

[Cu^ufeuW^l where each L i a nidcpendcntly selected aad te caffeine or p^verine, 
[(XFhifenM where each L is independeatly :^lected and b mcotine. mooti^i^e or 

[CuCNiOslv,] where eadiX.iaiiidep«»de0tty selector 
[Oi2CN[if)4(<i«>so)2l> 

[Ca2{Indo)4L2] where each L is mdcpcndenfly selected and is water, N^- 
dimethylacetamide. JV^mctfay)l-2-Py«pJMone, tetohydnrftam. acetodteile, acetone or 
20 dknethylsullbixide, 

[Cu2(Djc)4:<a wherein eachLisindependeiiia smd is water, eflumdl. 

dimB thj^lfbadde or mslhanoU 
[Cu(teaox)2(T>y)2]-EtOH, 
tCu2(Iiido)4(OHi)23-nHaO; and 
25 mixtures thcicofl 



7 Aphamiaceotical coi»position accoidi»g to any one of dMms 1 to 6, wherdn 
Ite c<«»po^ has a «>lloidal struotiiie 8elec*ed 
aa oil-in-watcr ennilsiotL 



30 



COMS ID No: SMBI-00688319 



Received by IP Australia: Time (H:m) 18:00 Date (Y*M-d) 2004-03-30 



0 



'.?f. ^I: ®1 «i2«»255911 ... GRIFFITH HACK 



- 42 - 

8. A compo^iticD for oral admiiustration comprismg ^ metal eomptex of a 
NSAID, one or more pbarrosic&iitically acceptable oils and one or more 
plvuxnaccuticaUy acceptable suifactants, wherein 

(1) tiNe ow or more oih and ome or more suifactante ^ juesent in the 

5 composition in amoimts such that following oral administration of the 

composition to a human or animal, the composition forms an oil»in-watcr 
emulsion on coiitact with aqueous fluids in the digestive system of the human 
o^'ammal; 

(2) mors than 80% ofthe total amoimt of lhecarlu)xylate havings 
10 inilammatoiy activity in the coroiK>sitiOii is preset 

complex; and 

(3) less than 10% of Ihe caiboxylate having anti-inflaramatory activity 
complexed with the metal dissociates fiom the metal over 12 months when 
the composition is stored in the abdcdtice of light at room temperature; 

1 5 but eKcluding compositions comprising a complex containing the figand DMP. 

9. A con^o^tion according to claun 8 whecetntfaeoneorroore oilsia a 
medium ch^ trij^yceride;. 

20 10. A composition according to claim 8 whe^in the one or more surfactants is 
selected fitim the gmiQ) consiatmg of Sorbitan Fatty Acid £&ter$ sur&otants and 
Caster CMl Folyoxysthylene sut&ctants* 



25 



11. A phamaceutical composition eotnpiisins: 



hsgtedient: Amount (% by weight); 

One or moore metal complexes of a NSAID 3 to 7 

Oaeormoreglycofurols 30d:10% 

One or more surfactants 10dblO% 

30 One or mom thickener .S:j:10% 

Meduim chain triglyccxide 50% =<: 10% 
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1 2. A method for treating an inflazzmiatozy condition in a human or anixDal, th^ 
method wmpming adnunisf ering to the hmnan or ammal a therapeutically effeciive 
wvkount of a coxnposttion according to any one of claims 1 to 11 . 

5 Dated this 30th day of March 2004 
THE UNIVERSITY OF SYDNEY 
By its Patent AOotneya 
GMFFTTHHACaC 
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 . 
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Figure 6 
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